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54) yCTPORCTBO XUlfl PEMOHTA OBCAUHbiX KOJIOHH 



Mj06peXCTHC OTHOCMTCJI K yCTpOHCTBaM, lipH- 

mchhcmnm np« yciraHOBKC npoaoiiuio-ro^pHpo- 
BaKHbu cnacnjpeu K3 MCTajwjwccxHx Tpy6 

B OOCaflHMXi KOJIOHHaX hc4>tjihmx, ra30BMX a 
BOAHHIIX ' CKB3DKHH C HCJlblO BOCCTaHOBJICHHH 

rtpMCTHWocni ctchok ko/iohh. 

H3Becrao ycrpoMCTBO flna yCTaHOBKM MCiafl' 
rawccKHX luiacropcM, cor^pacamce wnojiHCHKbiii 
xhojcoctmo >nacTMWi»i « cocya, cnycxacMbift 
k Mcciy noBpcacncMHJi kojiohhw ha tpoce. Ha 
noBcpxHOCTH 6aJuioMa cncuHajibHMMM 3aaotMa- 
mm Kpemacm MCiajuunrecKHM nxt>pnpOBaHHbii 
nnacTMps- BuyrpB anacnnHoro coqrna b xaux- 

KOCTb nOMCfflCH BlpUBHOH 33pm C JJlCKTpO- 
ACTOHaTOpOM. PadllHpCHHC OTiaCTMpa B KOIIOH- 

ne ocyinccrBJiacTOi' npM B3pwac 3apajia/(1J^ 

OcHOBHUM HcflocrancoM Ttoro yapoMCTBa *b- 
jmerica TpynHocib jwx^toiccHHH paaHOMCpMoro 
pacniHpcHiw • finacrupa no bcch juihhc. 

HaM6oncc;6niOKHM no tcxjowcckoh ^ cyranoc- ^ 
th h flocTjrracMOMy poynbiaiy k npcawacMO-' v 
My HBJjacrca yctpoHCTBO Ana pcMoma o6caa- 
hmx KOJioim, conepjicaiucc nonyio uniMry c 
ynopoM. <J«pMHpyioiuyio ynpyryio ronoBicy, 



■M 



to 



15 



20 



xcctkhh KOHyc-nyaHCOH h ycraHOBJicHHWM a«3E/5 
umHre Mcwy ■ yinojioM h KOHycoM-nyaHCOMOM^ 
npowwiHo. rotJ)p«pbBaKnufi ,nJUCTWpi^ s I21 r i^f 

HenocTaTKOM K3BCCTHoro ycTpbficiBa ; .«bjw-& V 
croi iq, wo xcctxhh KOHyc-nyaHcoB np€iua ; ^> 
pHtcjibHoro paoimpemw npoixonMio-ro^pHpoBaH-^ 
Horo ruiacTwpa bmdojihch c rnanxofi 6oicoBOft^ 
noBcpxHOCT*». TaxoM KOHyc npM paoiiMpeHMM 
.BnaflMH nnacrwpn cooiwcr o6paTMWH nepcrn6 
Mcianna, B pcsynwaic ica*aa* 10 BnajyfH ofr 

paoyCT ABOHHW? HtDpXMMbl nnaCTbipB K KOJWH- 

B03MoaaiocT^'3aiOTHHBaHKJi KOHy^nya^mp® 

B OO^OM ^OHHC K>» WCTMWA 7 

hhuu Mc«y;io^|uiaMCTpaMH. : 

k a^cTBa pcW)ina; a 5 noBbiufcHMc MaflcxH^ 
cro nyTCM Rctcmowuui aaKjiHMHBaHiw b 
MOHTHpycMOfl kojiohhc KOHyca nya^Ha^ 

Ucjib AociHraeTca^TeM^o erycnwAciBg 
ww pcM<)TO^fcWHMX- kojiohm? ^^coAcpmaxuc 
nany» umHry c'ynbpoM, 4>opMHpyiomy» y**~ 
pyry» ronoflicy, kcctkh* KOHyc-nyaHCOH m V 

y CT3HO BJ1 CHHMH H3 UTTaHrC MCWiy y«°P°^^§> 
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b npouccc pacuiHpciiH« enaaiHii bk/howtch 
ynjacioK Konyca, na kotopom yron o6p33yioiuew 
K3H3BOK BOspacracT no J5-40 0 . BnajWKbi imac- 
< TUp* • 5 . ynp^B/lHCMWC 3IHM yMaCTKOM f - : PC3KO < V 

ConuncMy. npn 3tom [ Buctyn^nnacT*- n ? Bp^B3 W i« « nou t3khm yrnoM . ;^ 

fe^^yi^ooHa. a yron HaKi,o^6^3y ro meH 'f^Il^ftu^ fl BHXcHHe ; KW»^ 



KOHycoM* nyaiicoHOM npononbHo-ro<J)pHpoBaKHhiM 
nnacibipb. KOHycnyaHcoH BtinonHCH c npoaojib- 

.HblMK K3H3BK3MH, MMCWUIMMH HCpCMCHHWH pa- 

*nHyc^'ryBCJiirwBaioiiWHai ot MeHMiiero^ ocHOBa- 



ruiacTbipHj5>3a^cqcT)ynia 
h KaHaBOKLHa^S^^ Hj^fe^ 



BnaoHH 
6pa3yioiucM 

i ynpyrocrH OKaforo^yucf ksl] rwac 

fpacnpHMnciiHji fo^pHpoBaifflproV 
^'^pi;?iii:*iir. ^ - KOHycnyaHcoH.^) 

. icp^irr .4)opMHpyiouiyio ynpyryio^roiio 

fr. : i^ ^tT^*KOHyc ixyaiicoH 2. h ; nonyio|iinaHry 3. 
- ^c^icrci" ycipoficrBO b cKBa^cHHyl KiMeciy . 
HapyuiCHiw KO/ioinibi «a nacoaio-KOMnpcccojv 
Hbix hjih 6y P HJibHbU rpy6ax 4 bmcctc c. MeiaJi 

JlHMeCKHM fUiacTbipCM 5. KOTOpWH OUHHM.KOH- 

«dm onHpacTCH «a KOHyc-nysHcoH 2, a ot occ- 
Boro ncpcMCiiiciiHH BPcpx yaep*KBaerca yno- 

poM 6. ■ ;-*V : 

. v )Kcctkhh Konyc-iiyaHcoH 2 npencTaBJiaer co- 
; 6oH ycc«HHbiH KOHyc (({)Hr. 6) f Ha ooKOBoii 
noBepxHociH KOToporo BbinomieHbi 

pa 5;=yron mioioMa ■ o6p33ywincM , kshsbok v, *"™™ ™[ mBi Z* no othoukhkk, k *»• 
cociaBn-wmnfl 9-12°, yDe—aerc* «o 35- 30 AHa M eTp V™"™*"™ ° 8 _ 9 MM 

40° y fSonbUiero ochob3Hkh KOHyca. Pajwyc M«py KOHyca na 6-7 mm b 146 h *° 

kLbok ncpcMcniiMH. V MCMuero ocMOBaHiw o&ca^x rpyeax. 3ro Boater <^™"™ CM 



coHa 2 "iiawrenuto wui«et h. k.wctbo pacuiH- • 
- p«Hiw - miacTwp* m . ocenoe ycwwe npoxoKtte-.^-y.- 
hhh KOHyca-nyaHcona. Yron imumm. .o6p.3yio-: •.: 
JO m efl Menee 35° He naei mh flaer maavaaur 
hoc yeenmeHW npoxonHoro nHaMetpa. njiacrw- 
p* a yron nonteMa o6p.3y»weii 6onee 40 ;.. . 
oeaeT k sHawrejuHOMy yDenmeHHK) Heo6xonH- - 
mux occbhx ycwiHii wi* npoxojimeHHH KOHyca- 
25 nyaHcona h yxynuieHHio KaieciBa pacumpeHHH. 



™W..?^H??^:#Sf^^*^^jS BH - ofi 35-40°^ndcrtefpacujH;^gr^ 

/ - BIiaAHH 1 lUiaCTW* > " HaBOK^KOHyca- jMBtiuii « _ . -^- r «-~- - -^Jjjaf. "'^ 

meH-KiHa^oK 7, ''*•' pcniM' nnacrop- KOHycoM-nywcoHOM .npoxoBHOH^; f 



1*1 



ycy Bnaium njiacTbipn, a 3aTCM v yBcnH t iHBacTCH 
HanpHMep, ana .KOHyca-nymcoHa, npHMCHiiCMO- 
ro juw pcMOffra 146 mm ^ o6cajiiiiix^KOJroHM^ - 
paxmyc KanaflOK y MCHbuiero ocHOBarawj, (<|)Mr 3) . 

COCTaBJWCT 11 MM. B CpeUHCM CCTCHHH V (QhtA) 

16 mm, y oo^biuero ocHOBaHHH KOHyca , ; r . 

28 MM (*HT. 5). • " 

YcraHOBKa nnacrwpfl b kojiokhc o&caxuoax 
rpy6 ocymccTBJiflcrcH nyrcM npoTaniBajwfl «ie- 
pc3 Hero xcctkop> KOHyca nyaMcoHa 2 • <|)op- 
MMpywmcH ronoBKH 1 (<Jmi\ 2). 

B.Hawic, b 6c3onopHOM .(*ht. 3) h nacnw- 
ho b onopHOM I (*ht. 4 h 5) pc^iMC^ pacuiH- 
peHHii. Konw BMcrynu miacibip* -< 
UonHpaibCii o. cicHicy o6<3jxhoh 
ntoc^wcumpcmw n/uciiipH' 



35 



40 



□wwifnoBbiCHTb Hajie^ocTb'HX pa6b™: npn 
paciimpcHMH nnacTbipH rnaAKHM KonycoM c \/ : '£ 
yrnoM noflbCMa o6pa3ywiacH b 9-12°, Kaic 
3TO npHHJnb b npoTOTHne, npoxoiwoii flHaMCip 
cooTBCTCTBycT AHaMCTpy KOHyca-iryancoHa. 

OopMyna H3o6pcTeHH« 





ycTpoHCiBo m«i peMOHia oocajmbix kojiohh,, 
coflcp^camcc nonyw unanry c ynopoM, <J>o P mh* 
pyiomyw ynpyryio ronoBKy, jkcctkhm KOHyc- 
iufenyancoH h ycTaHOBncHHwii Ha .unawrc Me^ny 

!5*3S».*-\ • • .. mMu^uAM nnononhHO-roC 
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nyicM HOonoqcHHii aaioiHHHBaHWi b ocmohth- 
pycMoft KOJiOHHC KOHyca-nyancoHa, nocncmwH 



xoaht npa yr;ic nojibCMa . _ ^ ^ _ „ 

bok b 9-12° (4>Hr.6). BnajDfHbi nJiflcrupH S 
niw 3TOM iuiotho npHnerawT k KaHaBKaM ko- 

H^nyaKcona 2. KoH«a> J^^ESir^"^^ 

ce ActbopMaiotH BnaxwH Gmarooapfl ncpcMCHHO- UI M " i , fMATVinfl mRMeuicHbi c 

My p^cy 7 ... bpcmb nnc; no .yr, (AktJ- . ^^^^ ' 
?) 6« o6p.r„or„ ncpen,6a » « 7^ ^ ^"^h ^ * 6on.UK>- 
npcflOTBpaniacr oopasoBaiwc ncnoxHMOB. 3atCM yron HawioHa 
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(54) DEVICE FOR CASING REPAIR 

1 

The invention relates to devices that can be used for placing longitudinally corrugated 
patches made of metal pipes in casings of oil, gas, and water wells, with the aim of restoring 
the leaktightness of the casing walls. 

A device is known for placement of metal patches, containing a liquid-filled elastic 
receptacle lowered to the location of the damage to the casing on a cable. The corrugated 
metal patch is secured to the surface of an inflatable bag by special clamps. An explosive 
charge with an electric detonator is placed inside the elastic receptacle, into the liquid. 
Expansion of the patch in the casing is accomplished by explosion of the charge [1]. 

The major disadvantage of this device is the difficulty of achieving uniform 
expansion of the patch over the entire length. 

The device closest in technical essence and achievable result to the proposed 
invention is a device for casing repair that contains a hollow rod with a stop, an elastic 
forming head, 



a rigid conical ram, and a longitudinally corrugated patch mounted on the rod between the 
stop and the conical ram [2]. 

A disadvantage of the known device is that the rigid conical ram for preliminary 
expansion of the longitudinally corrugated patch is implemented with a smooth lateral 
surface. Such a cone creates a reverse bend in the metal upon expansion of the furrows of the 
patch. As a result, each furrow forms two areas of undercompression of the patch against the 
casing. Another disadvantage of the device is the possibility of the conical ram getting 
jammed in the casing due to a slight difference between their diameters. 

The aim of the invention is to improve the quality of the repair and its reliability by 
eliminating jamming of the conical ram in the casing under repair. 

The aim is achieved by the fact that, in the device for casing repair containing a rod 
with stop, an elastic forming head, a rigid conical ram, and a longitudinally corrugated patch 
mounted on the rod between the stop and 
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the conical rani, the conical ram is implemented with longitudinal grooves of variable radius, 
increasing from the smaller base to the larger base, where the ridges of the patch match the 
longitudinal grooves of the conical ram, and the tilt angle of the generatrix of the grooves on 
the larger base of the conical ram is 35°-40°. 

Fig. 1 shows a general view of the device in the run-in position; Fig. 2 shows the 
same, in the working position; Figs. 3, 4, and 5 show the stages for straightening the 
corrugated patch; Fig. 6 shows a cutaway view of the conical ram. 

The device for casing repair contains elastic forming head 1 , rigid conical ram 2, and 
hollow rod 3. The device is lowered into the well to the location of damage to the casing, in 
tubing or drill pipes 4, together with metal patch 5, which at one end is supported on conical 
ram 2 and is restrained from axial movement upward by stop 6. 

Rigid conical ram 2 is a truncated cone (Fig. 6), on the lateral surface of which are 
implemented longitudinal radial grooves according to the number of furrows in patch 5. The 
tilt angle of the generatrix of grooves 7, which is 9°-12°, increases up to 35°-40° on the larger 
base of the cone. The radius of the grooves is variable. On the smaller base (Fig. 3), the 
configuration of which duplicates the inner contour of the patch, it is equal to the radius of 
the furrows of the patch, and then it increases. For example, for a conical ram that can be 
used to repair 146 mm of casings, the radius of the grooves is 1 1 mm on the smaller base 
(Fig. 3), 16 mm in the middle cross section (Fig. 4), and 28 mm on the larger base of the cone 
(Fig. 5). 

Placement of the patch in the casing is accomplished by pulling rigid conical ram 2 
and forming head 1 through it (Fig. 2). 

At first, under unsupported (Fig. 3) expansion conditions and partially under 
supported (Figs. 4 and 5) expansion conditions, when the ridges of patch 5 begin to push 
against the wall of casing 8, the process of expansion of the patch by the cone occurs at a 
slope of the generatrix of the grooves equal to 9°-12° (Fig. 6). The furrows of patch 5 in this 
case fit tightly against the grooves of conical ram 2. Their contact in the cross section normal 
to the path of conical ram 2 during deformation of the furrows, owing to the variable radius 7, 
always travels along an arc (Figs. 3-5) without reverse bend of the metal, which prevents 
formation of areas of undercompression. Then 
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during expansion of the furrows, the section of the cone is included in which the angle of the 
generatrix of the grooves increases up to 35°-40°. The furrows of patch 5, straightened out by 
this section, turn sharply and at such an angle break contact with conical ram 2 (Fig. 6). 
Further motion of conical ram 2 leads to the appearance of contactless expansion of the 
furrows of patch 5 as a result of the angle of rotation of the generatrix of the grooves by 
35°-40° and the action of elasticity forces in the compressed section of the patch. Final 
squeezing of the patch against the walls of casing 8 is accomplished by elastic forming head 
1. 

It has been experimentally established that the slope of the generatrix of grooves 7 of 
conical cone 2 significantly affects the quality of the expansion of the patch and the axial 
force of penetration of the conical ram. A slope of the generatrix less than 35° does not result 
in an increase (or results in an insignificant increase) in the flow diameter of the patch, while 
a slope of the generatrix greater than 40° leads to a significant increase in the required axial 
forces for penetration of the conical ram and a deterioration in the quality of the expansion. 

For a s^ope of the generatrix of the grooves of the cone equal to 35°-40°, after 
expansion of the patch by the conical ram the flow diameter increases relative to the cone 
diameter by 6-7 mm in 146 and up to 8-9 mm of casings [sic]. This makes it possible to 
accordingly decrease the diameter of devices for expanding longitudinally corrugated 
patches, and hence to increase the reliability of their operation. When expanding a patch by a 
smooth cone with a slope of the generatrix of 9°-12°, as assumed in the prototype, the flow 
diameter corresponds to the diameter of the conical ram. 

Claim 

A device for repair of casings, containing a hollow rod with a stop, an elastic forming 
head, a rigid conical ram, and a longitudinally corrugated patch mounted on the rod between 
the stop and the conical ram, distinguished by the fact that, with the aim of improving the 
quality and reli ability of the repair by eliminating jamming of the conical ram in the casing 
under repair, said conical ram is implemented with longitudinal grooves of variable radius, 
increasing from the smaller base of the cone to the larger base of the cone, where the ridges 
of the patch match the longitudinal grooves of the conical ram, and the tilt angle of the 
generatrix of the grooves on the larger 
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base of the conical ram is 35°-40°. 
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1. US Patent No. 3175618, cl. 166-63, published 1965. 

2. USSR Inventor's Certificate No. 388650, cl. E 21 B 43/10 (1970) (prototype). 



[see Russian original for figure] 



Fig. 2 



989038 



[see Russian original for figure] 



Fig. 3 



[see Russian original for figure] 



Fig. 4 



[see Russian original for figure] 



Fig. 5 
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[see Russian original for figure] 



Fig. 6 
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